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he BRE lining system
The lining system has the following features:
o Moulded perforated concrete block with angled end faces (see Figures 2 and 3) , laid without mortar.
ground of low permeability, for example, clayey loam soil. This provision can significantly increase the previous area available for the passage of liquids to the ground.
The BRE lining system is based on a purpose-made concrete lining block that is easy to make in a simple hand mould on site, is easy to install because the blocks are laid without mortar (except the top courses), is self-supporting because of the surrounding soil pressure, and is likely to be cheaper than systems using building blocks or naturally occurring stones that require mortar. IN FURTHERING latrine improvements, the Building Research Establishment has developed a moulded concrete lining block which, although originally designed to line pit latrines, could also be used to line soakaways and shallow wells.
An effective foundation for the latrine floor and superstructure can be provided by a pit lining. This lining will also allows seepage to the surrounding ground of water and liquids resulting from excreta decom posi tion.
Materials commonly used for lining pit latrines and soakaways are fired clay bricks, concrete blocks, large stones or pre-formed concrete rings. Gaps in the lining, about 10 to 15mm wide, should be provided for seepage, usually achieved by leaving vertical joints unfilled or by perforating the blocks or rings. The top 0.5 metre of a lining should be mortared in to form a ring beam on which the floor is located. Backfilling the excavation around a pit lining with gravel can improve the seepage· capacity of a soakage system installed in Figure 2 . o The lining blocks can be laid directly on a clean but level floor of a pit without a separate foundation.
Making the block mould
Fabricated from 1mm mild steel sheet. The top edges are beaded for stiffness, and the corners welded. Side stiffener angles should be 25 X 25mm, with tubular handles 20mm diameter, spot-welded to the body. The centre 'core block' can either be fabricated from Imm steel sheet or can be an oiled hardwood block. The core block should be removable to allow solid blocks to be moulded. In this way the core block can be secured with screws through the base of the body.
Alternatively, a second mould would be required to make the solid blocks.
A loose 'top plate' measures 350 X 150mm with 10mm turned down lips on three sides.
Application of the lining system
This concrete block lining system has been installed in a large low-income housing scheme in northern Botswana. Further experience of the production and use of this type of block is sought by BRE Overseas Division, with information on costs relative to alternative local lining options for pit latrines and soakaways. 32 Another application of this type of block lining is envisaged for lining shallow wells. Care is necessary in the design of the well head and the apron to protect the water source from contamination by well users and animals. 
